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Selection response of Harmonia axyridis ( Pallas) to body volatile of

Ceroplastes japonicus Green

LI Wei ZHANG Yan-Feng  XIE YingPing NIU Xiu-Ping ( College of Life Science Shanxi University
Taiyuan 030006 China)

Abstract: To clear the function of the body volatile of Ceroplastes japonicus Green in the foraging of
Harmonia axyridis ( Pallas) selection response of H. axyridis to C. japonicus was investigated by using the
Y-olfactory instrument and the volatile components of the scale insect ( egg nymph adult) were studied
by headspace solid phase micro-extraction and gas chromatography-mass spectrometry ( HS-SPME-GC/
MS) . The results showed that H. axyridis showed obvious selection to C. japonicus in different instars and
the selective effect to adult reached significantly different level ( P <0.01) . A total of 47 compounds were
analyzed and identified including 10 alkanes 8 alkenes 9 alcohols and so on. Furthermore the two
compounds ( 1-Octen3-ol and 1R= alpha. Pinene) were selected from the volatile to examine their
attraction power to the ladybug. The result indicated that 1-Octen-3-ol displayed an obvious attractiveness to
H. axyridis at concentration of 10 % g/mL and 10 > g/mL while 1R= alpha. Pinene did the same role in
10> g/mL and 10 ™® g/mL. And the tendency percentages to 1-Octen-3-ol at concentration of 10~ g/mL
and 1R= alpha. Pinene at concentration of 10~ g/mL were 73.65% and 76.41%  which reached
significantly different level ( P <0.01) . The results laid a foundation for further research on the attractant
of H. axyridis.
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Harmonia axyridis ( Pallas)

Coleoptera Coccinellidae
(
1989) . Ceroplastes japonicus
Green Hemiptera Coccoidea
( 1998) .
( 110°54° 15" E 35°39°55"N
557 m)
90%
Coccinella septempuncicta
Chilocorus kuwanae Silvestri
( 1998)

( Shiojin and Takabayashi 2000; Rogers and Potter
2002; Colazza et al. 2004; Turlings and Wackers

2004) . Verheggen (2008)
Acyrthosiphon pisum
o (2001)
Toxoptera aurantit N
Chysopa sinica- Aphidius

sp. Coccinella septempuncicta
( 2015) .

Rodolia cardinalis Cryptolaemus

montrouzieri Lecanium conic (
1959) Melanaphi
ssacchari ( 1976) .
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(18.06%) 2 (7.71%) 4 (39.48%)
235 [ X B Contro . dor
%3 F1Xf B Control AR Od | (3.03%) 2 (7.19%) 1
€ HER L. ﬁ 1 =
e (0.93%) 7 (16.77%) 1 (5.42%)
10 g BB} Egg * ( 1) 1- 3-
5 % Nymph b 22.08% (12.92%) .

10 47 4 Nymph =:1 : (7.14%)  1Ra-  (5.83%) ( 1),
Se HLH Adul =—, * 24 4
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Z100 -80 60 40 -20 0 20 40 60 80 100 1 (0.58%) 2 (10.23%) 1
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Fig. 1 Tendency percentage of Harmonia axyridis to different 1- 3- 17.23%
odor sources 1R-a— (9.45%) . 3- (7.39%) .
'** D ; (7.07%)  1- (5.97%) (1),
N. S. . Note: ™ means P <0.01; .
means 0. 01 <P <0.05; N.S. means P >0.05. 1R-0— - 3. . 3_ L3
2- 0 v- N N o N
( 1) 2- N 22— v-
26 7 (12.25%) 6 2- 3- .
(15.31%) 4 (46.79%) 3 (15.45%) o : v 2 4
1 (0.31%) 3 (5.32%) 2 S YT ‘ :
(2.51%) (1), - - D- » 4=
3- 36. 82% - (8.16%) . 3- ~2 6 10 14- : ,
(6.36%) . 2= (6.12%) (5.35%) 4 A= 3 2- .2 ‘
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Table 1 The main volatile components and relative content of Ceroplastes japonicus in different instars

Compound Egg Nymph Adult
Alkane Dodecane 0. 82 1.97 -
Tridecane 0.08 3.25 -
Pentadecane 1.52 2. 11 2.21
Hexadecane 1. 69 3.32 -
Heptadecane 0.79 - 3.34
Triacontane 2.00 1.74 -
Hentriacontane 5.35 2.34 -
1 2- 3- 1 2-Dimethyl 3 -pentylcyclopropane - 3.33 -
4- Decane 4-methylene - - 1.08

2 6 10 14- 2 6 10 14-Tetramethylpentadecane - - 1.13
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Compound Egg Nymph Adult
Alkene 1R-a—  IR- alpha —Pinene 3.69 5.83 9.45
a- . gamma. -Gurjunene 5.01 - -
Isoledene 1.99 - -
a- . alpha. -Cedrene 1.25 - 2.33
a- . alpha. -Guaiene 0.34 - 2.46
a- . alpha. -Gurjunene 3.03 - -
a- . alpha. -Cubebene - 1.88 -
Ylangene - - 4.95
Alcohol  1-  3— 1-Octen3-ol 36. 82 22.08 17.23
3-  3-Octanol 6.36 2.15 7.39
2- 2 Tetradecanol 1. 62 - -
Verticillol 1.99 - -
1 Hexanol - 12.92 -
2-  2-0ctanol - 2.33 -
4~ A-  3— 4-Ethyld-octyn3-ol - - 1.13
2~ 2-Nonanol - - 1.93
2- Phenylethyl Alcohol - - 1.07
Aldehyde Nonanal - 3.03 0.58
Ketone 3 -  3-Octanone 8.16 5.18 4.93
2-  2-Nonanone 6.12 2.01 5.3
2- 2-Undecanone 1.17 - -
Phenol g 24315((11 11 —(1imethyleth;l)_4-4_¥(—(ll—oxoproioyl) phenol 0.31 B 532
Acids Decanoic acid - 0.93 2.52
Octanoic Acid - - 1.13
Esters Adipic acid( 2bis (2—but0xy)ethyl) ester 0.43 B .45
- . gamma. ~Valerolactone 3.24 - -
4- Ethyl 4-methylvalerate - 2. 66 -
Acetic acid hexyl ester - 1.55 -
v- . gamma. -Caprolactone - 1.24 -
Octyl formate - 1.05 -
Salicylic acid isopropyl ester - 7.14 -
Ethyl decanoate - 1.87 7.07
Phthalic acid diisobutyl ester 1. 65 1.26 -
Dimethylaminoethyl acrylate - - 4. 86
Other 1- 1-Chlorooctadecane 2.36 - 5.97
4- 4-Octadecylmorpholine 0.15 - 3.29
D- D-Fucose - 5.42 -

o Note: - indicated undetected.
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Fig. 2 Tendency percentage of H. axyridis to the odors of ( A) 1-Octen3-ol and ( B) 1R~ alpha. Pinene at 4 concentrations
D P ;NS o« Note: ™ means P <0.01; °
means 0. 01 <P <0.05; N.S. means P>0.05.
22.08% 17.23% ( 1)
3 Didesmococcus koreanus Borchsenius
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63. 16% 1- 3-
74.70% ( 1) 73. 65% ( 2)o
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; Carcelia matsukarehae Shima-
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o (2006) ( 2006) - 1- 3-
(20006) N N
( Chitarra et al.  2005)
o ( Ryu
o et al. 2004) . 1- 3-
(2000) Ariolimax columbianus ( Wood et al.
o 2001) Tomicus minor Hartig
( Schlyter et al. 2000) .
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1- 3- N

36. 82%
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